Naturally, the risk of death related to surgery is one of the foremost concerns of patients and their families prior to undergoing surgery. 6, 7, 9, 12 It is the most devastating complication a patient could suffer after undergoing a potentially diagnostic, palliative, or curative procedure. Not only is perioperative survival an oft-cited success of surgery, surgical mortality in craniotomy is an Inpatient Quality Indicator according to the US Agency for Healthcare Research and Quality. 5, 8 Without a doubt, the pressure for improved data collection and reporting will affect the measure of quality for institutions and individual practitioners alike. The evolution of surgical techniques, preoperative evaluation, neuroanesthesia, and postoperative care are a few of the variables that have been believed to benefit patient survival. 11, 15 However, there are few longterm, population-based data that document this success.
In this issue of the Journal of Neurosurgery, Solheim et al. 13 provide an eloquent exposition of 30-day mortality after primary brain tumor surgery using a Norwegian national databank covering a 53-year period and including 15,918 relevant patients. Norway has a socialized health care system, which has utilized the Cancer Registry of Norway since 1952. There are 4 institutions that offer cranial neurosurgical procedures for the entire Norwegian population, approximately 4.7 million persons. Using this registry, the authors provide invaluable data regarding surgery for primary brain tumors. They found a significant improvement in 30-day mortality over time, with a 7.6% risk prior to 1980 and a 2.1% risk after 2000. Additionally, patients 70 years or older were found to have a 5.7% risk of perioperative mortality, whereas younger patients demonstrated a 2.9% overall risk. Surgical mortality was significantly higher in patients with high-grade lesions and in those undergoing biopsy as opposed to craniotomy and resection. The authors found significantly lower mortality in patients treated at the center with the highest operative volume; however, when adjusted for identified independent risk factors of increased mortality, regional differences were no longer significant.
This population-based review is similar to a recent publication, which also explored perioperative mortality rate and associated risk factors of a subpopulation of Norway during a 5-year period, 2003-2008. 10 Solheim et al. found almost identical rates of perioperative mortality and similar risk factors (that is, increased age and biopsy as the primary procedure). This current review is more informative to practitioners in two regards. First, this study demonstrates a significant improvement in 30-day survival for patients undergoing a primary cranial procedure for a neoplastic process. This is demonstrated at a national level with over 50 years of data, in which all such procedures in Norway are believed to be captured. Although no single factor (that is, improved surgical technique, patient selection, neuroanesthesia, or perioperative management) can account for this change, this documented success is a powerful statement that practitioners in neurosurgery have allowed and encouraged improvements to the practice to enhance patient care. Second, the study demonstrates no survival benefit between institutions of varied operative volumes, after adjustment for known risk factors. One institution in Norway serves an estimated 54% of the population, with the rest of the population receiving regional care from 3 centers. Although Solheim et al.
14 published similar evidence for outcomes in children undergoing primary cranial procedures for tumor, this finding is in stark contrast to results in a series of publications by Barker et al., [1] [2] [3] [4] which have consistently demonstrated a linear relationship between the mean number of cases of an institution and patient outcome (in-house mortality and discharge to home). The inability to show a case volume to patient outcome relationship may suggest improved standardization of patient care across all institution types in the Norwegian practice of neurosurgery.
This study is not without limitations. Details regarding causes of perioperative death are not clearly defined in many cases. The authors address this limitation as an inherent issue of the data reporting. Death certificates, the document used to determine the cause of death, have limited information and cannot account for multifactorial causes. In addition, reporting of surgical complications by the treating physicians may not always be recorded accurately. Unfortunately, this limitation does not allow further analysis of the data to identify significant preventable causes of death. The second glaring limitation of the study is its inability to generalize to neurosurgical practice in other regions of the world. Norway has the significant benefit of training neurosurgeons for primary cranial tumor surgery at just 4 centers. Many other countries or Editorial J Neurosurg / Volume 116 / April 2012 regions around the world have many more training institutions and even more centers that perform cranial surgery for tumors. Residency training, patient selection, surgical technique, perioperative management, and institution resources are just a few variables that make these results difficult to translate to all practices and centers.
The authors should be commended for their contribution to our field. As it should be, perioperative mortality provides a definitive benchmark by which physicians and centers can gauge their overall success or failure. With improved reporting and large-population data such as these, not only will new standards in practice be made, but patients will also be more accurately informed about the cranial procedures they will be undergoing. 
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